My first steps in sanitary services organization were with the Basque Republican Government during the Spanish Civil War in 1936. As an exile in Venezuela I was assigned to a rural Andean region in Sanare, where I realized the importance of social issues involved in malnutrition. In the following post-war years working with the Ministry of Health, I started the Institute of Nutrition and a school of dietitians in Caracas. After organizing the III Latin American Conference in Nutrition in 1953, I was called to join the World Health Organization in Geneva. When I began my activities with WHO in 1955, there was an obvious gap between research in nutrition and public health. Nutrition research groups in many different countries were publishing investigations in scientific journals; however, there appeared to be a lack of nutritional prevention programs in public health. I was concerned with the concept of what should be the role of local public health services in facing malnutrition, and my endeavour was to create a bridge linking nutrition with public health. In this task I was privileged to meet and work with most of the leading experts in nutrition of the time.
Nutrition science had begun with the era of vitamin deficiencies, but by then in international circles, there was talk almost exclusively of kwashiorkor, a syndrome of severe malnutrition. Kwashiorkor had a great impact in the media with the central point being a protein deficiency in pre-school children at the time of weaning. Large efforts and sums were dedicated to find new nonconventional sources of protein to fill "the protein gap". The evidence was that protein deficiency was the cause of the syndrome in areas where the diet was essentially based on roots and tubercles with low protein content. Following my previous experience in Venezuela, I suggested that Nutritional Rehabilitation Centers would be useful to avoid more expensive admissions to hospitals. When I was asked how to decide the criteria for discharge, my reply was "when the children smile!"
The World Health Organization
The Nutrition Unit at WHO had been directed initially from 1948 to 1953 by one of the first major nutrition scientists from Australia, Frederick W. Clements , an expert on endemic goiter and author of a WHO Monograph on this topic. He had realized a nutrition survey in New Guinea, reported on the health of Australian Aboriginal children, and realized intervention studies with iodine in Tasmania. After retiring from the University of Sydney, he published A history of human nutrition in Australia. Under his tenure, the first two joint FAO/WHO Expert Committees on Nutrition were held. He was succeeded by R.C. (Jim) Burgess from 1953 to 1961 . Like Robert Cruickshank, Burgess (1902 -2000 joined the Malayan Medical Service and specialized in the nutritional problems of the rural population. His field studies of diet and beriberi explained its unusual pattern of rising with prosperity (eating milled rice) and falling when the economy was depressed (eating hand-pounded rice). Burgess acted in the 3rd to the 6th Joint FAO/WHO Expert Committees on Nutrition. In 1955, seven years after the foundation of WHO, there were only about 40 to 50 professionals on staff. Nutrition was part of the Department of Public Health Services together with Maternal and Child Diseases, Sanitary Education, and Chronic Diseases. Marcolino Candau from Brazil, the Director General , established the cooperation between WHO and the few member countries as the process of decolonization had not yet begun.
The Food and Agriculture Organization
The first Director General of FAO in Rome was Sir John Boyd Orr, promoter of the symbiotic union between agriculture and health to improve production and distribution of food in the world. From his early experience in Scotland at Rowett Research Institute and through two World Wars, Boyd Orr became an outstanding figure in nutrition and a Nobel Peace Laureate in 1949 . John Boyd Orr (1880 -1971 was the first scientist to show that there was a link between poverty, poor diet and ill health, demonstrating the nutritional benefits in young children of drinking milk -a result which led to the introduction of free school milk. In his autobiography he says, "The most important question today is whether man has attained the wisdom to adjust the old systems to suit the new powers of science and to realize that we are now one world in which all nations will ultimately share the same fate. "
The Division of Nutrition at FAO had a head start under the leadership (1946 to 1960) of W.R. Aykroyd, a gentleman and a superb writer and editor of technical reports. Wallace Ruddell Aykroyd (1899-1979) was involved early on in studies of vitamin A deficiency and beriberi in Newfoundland. In 1931, he held the first position as international nutritionist in the Health Secretariat of the League of Nations. Afterwards he was appointed Director of the Nutrition Research Center in Coonoor, India where he was particularly involved in solving the rice problem in India as a cause of beriberi. He also led the investigation into the causes of the terrible Bengal famine during war years. From 1946 to 1960, he was at FAO in Rome and later at the London School of Hygiene. His legacy can be found in The Conquest of Famine. The French pharmacist Marcel Autret was second in charge with a large experience from his stay in Indochina (now Vietnam). With J. F. Brock from the University of Cape Town, South Africa, Marcel Autret authored a WHO Monograph Kwashiorkor in Africa in 1952. He was adamant about the requirement for a global nutrition policy with National Food and Nutrition Plans in every country, and this was a logical position on theoretical grounds -although impossible to implement because of the lack of appropriate structures and well-trained personnel. It proved to be a failure, despite the admirable work by Autret leading for many years the nutrition division of FAO (1960 FAO ( -1971 and actively participating in all the joint FAO/WHO Expert Committees on Nutrition.
UNICEF
With strong support from head management -particularly the Australian Richard Heyward , Deputy Executive Director -many nutrition support programs were begun under the banner of "Children in Developing Countries". Les J. Tepley was the Senior Nutritionist, Food Conservation Division of UNICEF, directing the distribution of skimmed milk in the battle against kwashiorkor in Africa. Distribution of skimmed milk was a very controversial subject over the years worldwide, as many noted that milk programs were not sustainable and had only short-term benefits. There were objections and limitations to its use because of the lack of fat and the poor content in vitamin A. It all ended when the cattle industry began using the overproduction of skimmed milk for animal feeding. From one day to the other skimmed milk, a cheap by-product of butter production, became a highly demanded commodity no longer available for malnourished humans had one wanted to provide it. Thereafter, one of the first objectives to which considerable resources were allocated, was to look for new non-conventional sources of protein. The best centers dedicated to nutritional investigation started to develop new protein-rich formulas providing much needed relief to developing countries. That is how Saridele was introduced in Indonesia, Faffa in Ethiopia, Incaparina in Guatemala, Superamine in Algeria, CSM (corn soy mixture) in the USA and so on. The "applied nutrition programs" -based on the concept that food must be produced by the local community -had a sound foundation and universal support. UNICEF made extraordinary efforts to improve living conditions in developing countries and began organizing projects supporting local communities with the objective that some complementary foods to the standard diet be produced locally. UNICEF provided free of charge agricultural material and transport, thus trying to reduce the dependency from expensive imports. This was a magnificent idea, albeit very difficult to implement, as it required coordinated efforts from local, regional, state and international institutions such as the World Bank where the nutrition programs were organized by Alan Berg.
On the hunger trail
As Interregional Advisor in Nutrition at WHO, I was assigned to evaluate the activities led in different parts of the world. This task required extensive travelling and provided first hand accounts of field work in nutrition in the 1950s.
Into Africa
In 1956, I travelled to the Brazzaville, site of the WHO Regional Office in Africa. Political conditions were very unstable as many countries were going through the process of independence. There were several active research units but teaching centers for nationals were only to be found in Uganda and Nigeria, a serious constraint to train local health professionals. In Uganda I visited with R.F. Dean who led the Medical Research Council Infantile Malnutrition Research Unit, Mulago Hospital, Kampala. He had a specific concern for kwashiorkor and infantile pellagra, studying methods of incorporating sufficient protein into children's diets from dried skimmed milk and a calcium caseinate preparation known as Casilan. Because the best sources of animal protein were too expensive for general consumption in Uganda, he advocated the best possible use of plant protein. In 1954, Dean co-edited the first book entitled Kwashiorkor. In Nairobi, I was confronted with cases of severe malnutrition due to "cancrum oris" now known as noma (Greek: to devour). While in Tanganyika (Tanzania) I was told about Cicely Williams, the pediatrician who in 1935 had described kwashiorkor in The Lancet and made the observation of improvement after feeding with skimmed milk. I found her in a small village under a huge tree where a rudimentary scale hung for babies, a setting she referred to as a "health center". As we talked together we agreed that malnutrition was to be focused from the community and in that respect the engagement of mothers was fundamental. Cicely D. Williams was first educated in Jamaica and graduated in 1923 from Oxford. The British Colonial Office sent her to the Gold Coast (now Ghana) in 1929 and afterwards, to Malaya during WWII. Her primary interests were maternal and child health, particularly breastfeeding, and the development of health services. She was clearly against the promotion of dried and canned milk as a substitute for breastfeeding in Third World countries. It was later revealed that kwashiorkor in a local language in Ghana meant "the disease of the first son when the second one is born". This may be the first time in medicine that a disease bears a name reflecting its social etiology. In fact, several other names had been used to describe the condition such as "infantile pellagra" in Uganda, "sugar baby" in Jamaica, "red children" in Cameroon or "dystrophie des farineux". Back in Tulane University, New Orleans, Williams reflected that "biochemistry, research and surveys are not sufficient if nutrition and health care are to reach the grassroots where it is needed. "
My following assignment in Lusaka, capital of then North Rhodesia (Zambia), was on the observation that malaria-infested regions showed a much higher prevalence of malnutrition than malaria-free regions. It was one of the first observations on the relationship between infection and nutrition. Visiting the Gambia Human Nutrition Research Unit at the British Medical Research Council (MRC) with Ian McGregor, a reputed malariologist, the question about cutaneous xerosis as an appropriate indicator of malnutrition in dry areas was raised and thereafter not included as a reliable indicator in nutritional enquiries. Sir Ian McGregor (1922 McGregor ( -2007 , a leading scientist in tropical medicine joined the staff of the Human Nutrition Research Unit at the British Medical Research Council (MRC) in the Gambia in 1949 which became under his guidance one of the world's premier scientific institutions for academic tropical research. Initial studies had indicated that parasitological and nutritional factors were closely interrelated in determining the ill-health of Gambians.
McGregor's approach allowed detailed longitudinal anthropometric studies from birth to maturity of whole communities and has provided a unique understanding of growth patterns of populations in disease endemic areas. ORANA in Dakar was the French Nutrition Research Center in Africa, led by A. Raoult who had studied the association of malnutrition and malaria in Senegal in collaboration with Jean Senecal, a pediatrician from the University of Dakar.
Around Latin America
Travelling to Guatemala at the Institute of Nutrition of Central America and Panama (INCAP) I met with Nevin S. Scrimshaw, who was heading a team of scientists with a tremendous dedication to tackle the acute problems of malnutrition in the community. My task was to attempt to introduce nutritional concepts in local health services of Central American countries with quite different characteristics both within each country and between countries. Nevin S. Scrimshaw (b 1918) , later a Professor at the Massachusetts Institute of Technology, has worked tirelessly on protein, iodine, and iron deficiencies. He has written extensively on clinical nutrition, nutrition and infection, agricultural and food chemistry, food and nutrition policy, and public health. Scrimshaw's first investigations into the nature of malnutrition-induced morbidity and mortality inspired numerous other groundbreaking studies at INCAP. The four-village study of 1955 found that 30% of children on public records were listed as dying from infective and parasitic diseases when, in fact, most of them were dying from kwashiorkor and from diarrheal dehydration. Scrimshaw went on arguing around the world that infection was a key precipitating factor in the onset of kwashiorkor. A remarkable WHO Monograph on the interaction between nutrition and infection records this pioneer work. At WHO we used the term of "the surviving child" to define the precarious condition of these serially infected children. He was also engaged in the development of iodine-enriched salt to control endemic goiter in Central America and of Incaparina as a nutritional supplement. Scrimshaw initiated and directed the World Hunger Program of the United Nations University based in Tokyo, and as such was a leading figure in nutrition policy. INCAP was like a beehive of nutritionists where some of the most productive investigators were to be found including Ricardo Bressani, Guillermo Arroyave, Miguel Guzman, Moises Behar, Carlos Tejada José Aranda Pastor, Ivan Beghin, Carlos Perez, Benjamin Torun and Fernando Viteri, later professor at the University of California, Berkeley, to name the major ones at that time.
In 1957, my destination was Mexico with the purpose of providing WHO assessment on the new building of National Institute of Nutrition designed by Salvador Zubiran one of the most prominent national nutritionists. The objective was to link hospital activities with actions designed to rule a global nutrition policy for the country. A small department of public health in nutrition was to be linked to a large hospital. My advice was the reverse, i.e., a large institute of applied nutrition sciences dedicated to the study of nutritional problems in Mexico and a small nutrition hospital. Because of a lack of trained personnel, my ambitious idea was not realized, although eventually the department of public health nutrition grew considerably from the initial project. The most active investigator was Adolfo Chavez Villasana, particularly on community studies and later creator of Dr. Chavez's "supertortilla". In another pediatrics hospital in the capital I became acquainted with Federico Gomez Santos , the founder of the Hospital Infantil de México, and his protégés, Joaquin Cravioto, Rafael Ramos Galvan and Silvestre Frenk, all with particular interest in nutrition. Gomez and colleagues were of the opinion that malnutrition could be reduced to the issue of hunger, considering it more a quantitative than a qualitative problem. Children admitted to Hospital Infantil de Mexico were classified as malnutrition grade one, two or three according to the ratio weight/age, a grading with prognostic value. The group produced the first description of the nutritional recovery syndrome and created an inventory of the pathophysiologic and clinical characteristics of severe infant malnutrition. Joaquin Cravioto (1922-1998) worked on the role of malnutrition in mental development, a field plagued with many controversies particularly on the role of social and cultural factors. A malnourished child clearly presents with signs of altered behaviour and learning capacities. Do these signs result from metabolic abnormalities due to malnutrition or are they due to the environmental factors that have led to poor nutrition? A definite answer is yet to be given.
Rafael Ramos Galván dedicated his research to the processes of growth and development of children and the adaptive mechanisms in conditions of malnutrition. He would say that "by knowing the adaptive dimensions we can measure the magnitude of the injustice enacted" referring to this condition as "social deprivation". He published Infant Malnutrition in Mexico: statistical, clinical, and social aspects. Silvestre Frenk (b 1923 in Hamburg) trained in endocrinology at Johns Hopkins and at Harvard, then led his medical and research activity at the Hospital Infantil and the Hospital de Pediatria in Mexico. He was a distinguished member of the research group on malnutrition with contributions particularly relevant on the fatty liver in malnourished children and in the metabolic adaptation to under nutrition.
Thereafter I flew to Haiti to meet with Derrick B. Jelliffe and his wife Patrice who were realizing an enquiry on nutritional status in rural areas. We agreed that Gomez's classification had value for his study which led to a paper by Bengoa, Jelliffe, and Perez describing the nutritional indicators for community studies. Derrick B. Jelliffe to group all of the syndromes of malnutrition. Haiti had gone from relative prosperity in previous centuries to a catastrophic condition of misery and hunger, mainly through mismanagement. The Nutrition Section of the Ministry of Health was desperate dealing with the daily events without means. Nutrition rehabilitation centers as WHO was recommending were opened with running costs one tenth of hospitals.
Through India
In 1958 I set off to India, Thailand and Burma. I must admit having a strong predilection for India where I had many friends among nutrition professionals. I visited Delhi, Hyderabad, Bangalore, Madras, Bombay, Poona and Calcutta as a consultant for the Indian Government to suggest nutritional programs and activities in local public health centers. Radhakrishna Rao, Department of Nutrition, Government of Bombay had participated in WHO Expert Committees from the start. At the Institute of Nutrition in Hyderabad the new location of the research center formerly in Coonoor I met with the Director Vinavak N. Patwardhan an expert biochemist. Patwardhan later became Head Officer of the Nutrition Unit at WHO from 1961 to 1963. He was one who admitted the difficulties in transmitting research results to staff in local communities. His book Nutrition in India (1952) reviews work done in India in nutrition and allied subjects during the first half of the century. After retiring from WHO he continued his work in the Middle East based in Egypt. Sadly, he passed away as he was starting to write a critical biography of international nutrition with the aim to identify the genesis of major organized efforts and personalities that served as key influences in the conceptual development and institution of nutrition programs. C. Gopalan, a prominent nutrition specialist, followed actively tackling the huge problem of hunger in India. Gopalan published a nutrition atlas of India and several reports on WHO nutrition research, problems and programs in South East Asia.
During the 1966 famine in India, Balahar, a food from local peanut flour patterned after Incaparina, was developed by Nevin Scrimshaw with H.A. Parpia, the Director of the Central Food Technology Institute in Mysore. Visiting more than one hundred public health centers I preached for five simple measures to be implemented: breastfeeding with special care on weaning, control of babies' weight, immunizations, iron supplementation in pregnancy, and improvement of diet with beans. The creation of a school of nutritionists and dietitians was advocated with a goal of one professional per million people.
In Delhi, the reference in nutrition was Vulimiri Ramalingaswami , Professor of Pathology at the All India Institute of Medical Sciences. Rama was internationally acclaimed and respected for his work on physiopathology of protein-energy malnutrition and for his public health engagement in solving endemic goiter through salt iodine supplementation. His research career started at Coonoor in the 1940s and extended over the next six decades. He believed in pursuing basic knowledge for a better understanding of causes and mechanisms of human diseases prevalent in developing countries, and equally in the application of that knowledge for human betterment through research. The hallmark of his research is its humane approach and promoting a meaningful synthesis of laboratory, clinical and community-based research, in the words of his disciple, Anand Kumar. India suffered from a mosaic of all the nutritional deficiencies possible: kwashiorkor, marasmus, anaemia, endemic goiter, pellagra, fluorosis and more.
It must be recognized that in India it is not always easy to distinguish what comes from cultural values or from economic values, a fact Rama called the Asian enigma of more severe malnutrition for a given revenue than, for instance, in Africa. In Burma (Myanmar) infantile beri beri was a source of major concern in 3 to 6 month old babies normal in weight who developed cardiopulmonary symptoms of thiamine deficiency. Vitamin B supplementation during pregnancy and breastfeeding was implemented. In 1961 a Nutrition Survey of the Union of Burma confirmed that thiamine and riboflavin supply was very limited throughout the country and that iodine deficiency was prominent in the Shan States.
The Middle East was my next destination in 1959, visiting Iran, Lebanon, Egypt, Iraq, Jordan and the Palestinian refugee camps. Only the first three had institutions devoted to the study of nutritional problems. In Lebanon, Donald S. McLaren, an expert on ocular manifestations of vitamin A deficiency, voiced his disagreement on the world nutrition issues, stating that kwashiorkor was not the problem -rather it was nutritional marasmus. This was correct only in countries where early weaning marasmus in children less than one year was predominant. In Africa, however, kwashiorkor was more frequent where diet was based on starchy tuberous roots such as yam, yucca, cassava, or manioc. McLaren became the reference on vitamin A, publishing Towards the Conquest of Vitamin A Deficiency Disorders.
The Pan American Health Organization
When Abraham Horwitz was appointed Director General of the Pan American Health Organization (PAHO) in Washington DC, I was asked to join as Regional Consultant in nutrition based in Washington DC. Abraham Horwitz , a world-recognized expert in public health, served as Director of PAHO from 1958 to 1975. He emphasized the relationship between health and economic development, the strengthening of health statistics and the importance of health services organization. Dr. Horwitz's visionary perspective on epidemiology will remain as a legacy for new generations of sanitarians in their work toward the achievement of equitable health.
In Latin America there were, and are, different levels of development, unequal educational values, a variety of ethnic, cultural, and political conditions, and obviously different grades of malnutrition with deficiencies and excesses. It remains a region of uneven socioeconomic characteristics with two dominant languages and mostly a common religion. When one starts investigating the most prevalent nutritional problems in Latin America, four large areas are of greatest concern: 1) Brazil's Nordeste, where dry climatic conditions render living conditions alike a hard survival adventure, 2) the Andes' Altiplano, a place where ecological constraints make it arduous for any development, 3) several countries of Central America, where natural catastrophes are too frequent to give time to overcome, and 4) some Caribbean islands, particularly Haiti, where it seems all the elements that can slow down development have met. The problems of each of these regions needed a specific focus and a major role of the local and regional governances.
In Recife (Brazil) I was informed of the local nutritional condition by Nelson Chavez from the Nutrition Department of the University of Pernambuco. The situation was even worse in Natal where my correspondent was the Bishop Eugenio Aloiso with whom I toured the towns of Rio Grande do Norte. We interviewed the priests of every town with a single question: "Among the deceased in your parish in 1959, how many were under 2 years old and how many under 5 years old?" The answers were dramatic in all towns, with numbers of 30% children under 2 and 50% under 5 years of age. Recurrent infections and a diet based on yucca flour of such low protein content typical of the area explained the death of so many children right after weaning. The recommendations to the Health Center in Natal were to reach 70-80% coverage in immunizations, to control diarrhea with oral rehydration solutions, to teach mothers to prepare mashed macasa (local beans rich in protein) to combine with yucca, and to foster breastfeeding.
With Gilberto Freyre we talked about the social injustice affecting the Nordeste of Brazil. Gilberto de Mello Freyre (1900 -1987 was a sociologist educated at Columbia University, an anthropologist, a writer and a painter considered a major figure in social studies with respect to nutritional issues of Latin America. I had previously met Josue de Castro , born in Recife, who was member of the Directive Council of FAO for several years. He denounced hunger as man-made in his famous books Geography of Hunger (1946) and Geopolitics of Hunger (1951) convinced as he was that under-development was the consequence of a wrong universal development model. Back in Rio de Janeiro I was astonished to learn from the UNICEF representative that local doctors were refusing distribution of skimmed milk on accounts of vitamin A deficiency or because of lactase deficiency induced diarrhea. My report to the Government of Brazil requesting urgent measures for the Nordeste never had a follow-up. There was better response in South American countries with influential nutrition leaders. Pedro Escudero from Argentina was the founder of the first Institute of Nutrition in South America in 1928 training a new generation of nutritionists, a work continued by Boris Rothman (d 1962) , involved also in projects on endemic goiter in the Andes. In Chile research on the effect of malnutrition on the mental development of children was done by Fernando Mönckeberg author of Jaque al Subdesarollo, and public health work by Julio Santa Maria integrating nutrition as a health related factor together with economic and social components. Hernan Duran Morales promoted nutritional planification in Latin American countries during his work with PAHO and WHO. An original and successful financing system through taxes on salt was found by Roberto Rueda Williamson to create the Nutrition Institute of Colombia. Werner Jaffe (b 1913) lobbied with the industry in Venezuela to produce soy protein enriched flour and was successful in getting arepas (corn griddle cakes) fortified with 8% soy flour introduced to the lunch program. John Kevany from Dublin had joined the WHO regional office for the Americas and worked in Ecuador and the Caribbean throughout the 1960s as regional adviser in human nutrition very much concerned with poverty as the ultimate cause of malnutrition.
Because of the urgency required in Haiti, Ivan Beghin from Belgium was hired as a consultant and returned there to evaluate the progress of the Nutrition Rehabilitation Centers. These centers had nicely developed and hospitals were less overloaded at a cost estimated at one tenth. Beghin was a very good communicator in nutritional education and pursued a prominent career in Brazil and at INCAP. A major contribution must be acknowledged from W. Henry Sebrell , Director of the NIH and editor with Robert S. Harris from the Massachusetts Institute of Technology of the classical textbook The Vitamins. Sebrell had begun his career in nutrition with Joseph Goldberger on pellagra and riboflavin deficiency. He realized an Appraisal of Nutrition in Haiti in order to provide a background of information necessary to advise the Haitian Department of Public Health in instituting an effective nutrition program. It also afforded an opportunity to study the problems of conducting a comprehensive field nutritional survey and to extend and adapt to a civilian population the nutritional survey methods.
From the Andes Altiplano came the potatoes that saved Europe from famine. It is intriguing to realize that America gave foods for a majority of Europeans while Europe brought to the Americas foods for minorities. In Latin America sanitary planning began in the sixties with a complex methodology promoted by academic economists. In retrospect a simpler sanitary plan would have been more effective. Despite significant advances we still have today a continent plagued with underdevelopment, poverty and hunger. According to the UN, in the last century Latin America had the best average increase in growth per capita and the worst record in terms of inequalities. In 1960 there were good reasons to believe in a progressive improvement of living conditions. Nevertheless poverty has increased due mainly to urbanization which worsens the problem with the move from rural living to inadaptation and marginalization in ranchos or favelas. Poverty is more visible and more difficult to tackle.
Expert Committees at the World Health Organization
At the first Expert Committee on Atherosclerosis and Diet, I acted as secretary in place of Dr. Burgess, a rewarding experience working with Ancel Keys, a leading American investigator who had realized years before in Minneapolis the unique trial of starvation of a group of volunteers in conditions similar to those seen in WW II concentration camps. The objective was to define the physical and psychological effects of a very low calorie diet as well as one low in protein and other nutrients. Keys also designed the Seven Country Trial with different dietary habits which was crucial to understand the relationship of diet, cholesterol and cardiovascular disease. Ancel Keys (1904 Keys ( -2004 in the words of Henry Blackburn was among the first to emphasize the relation among energy intake, energy expenditure, and resting metabolic rate, providing thereby greater understanding of activity calories and of the mass phenomena that lead to obesity. He demonstrated experimentally that traits heretofore considered irrevocable and constitutional, such as body type, cholesterol, blood pressure, heart rate, and responses to stress, were, in fact, largely modifiable by simple changes in the composition and quantity of diet and physical activity. He studied whole populations contrasting in diet and lifestyles, establishing that cultural phenomena, diet and activity, are the major causes of different population rates of heart disease. Thereby Keys, more than any other, demonstrated the potential for elimination of the epidemic of coronary disease, hypertension, stroke, and peripheral artery disease. Keys was supported in this research among others by Francisco Grande Covian (1909 -1995) from Spain, who had a productive career while at the University of Minnesota studying the effects of diet on plasma lipids, hormonal regulation of metabolism, thermogenesis and physiologic control of hunger and obesity.
The Protein Advisory Group of the United Nations System (WHO/FAO/UNICEF) was one of the most active groups of experts with many outstanding scientists coming from major Nutrition Research Centers and keen to improve nutrition in developing countries. Paul György commented in Guatemala, "How it is possible there are more children in this community requiring medical attention than I have seen in 50 years of hospital practice?" Born in Hungary, Paul György (1893 -1976 graduated in Budapest and his initial research achievements in the UK and the USA included the identification of riboflavin, pyridoxine, and biotin. Thereafter he was appointed Professor of Pediatrics at the University of Pennsylvania in Philadelphia. György with his associates discovered the Bifidus growth factor activity, the interesting anti-staphylococcal properties and the high content of polyamines in human milk. The input of William Darby from Vanderbilt in the understanding of biochemical processes in nutrition was most relevant during FAO/ WHO Joint Expert Committees on Nutrition. He was a strong advocate of the scientific method and the experimental approach for solving problems. Darby's interest in pellagra and nutritional anemia led to the study of scores of micronutrients and their interactions in metabolism. Darby also published with Patwardhan a detailed report on Nutrition in the Arab Middle East. At the Harvard School of Public Health, Jean Mayer was concerned with issues such as famine and nutrition policies, leading several missions to war or disaster zones, acted as consultant for UNICEF and was credited with having discovered how hunger is regulated by the amount of glucose in the blood. He later became the President of Tufts University in Boston, where he founded the first graduate school of nutrition in the US. Hamish Munro , a Scot working at the MIT Nutrition and Food Science Department in Boston, concentrated on regulation of intermediary metabolism. Mark Hegsted (b 1914) reported on malnutrition in African Mothers, Infants and Young Children the Second Inter-African Conference on Nutrition in 1954. He has made landmark steps in the understanding of the role of cholesterol in the diet, clearing some of the controversies in this field and promoted the Hegsted score, a method of expressing the lipid content of a diet. Many years after sitting on a WHO Expert Committee on calcium requirements he has been raising questions on excess calcium intake and osteoporosis. Doris H. Calloway ) initiated a series of meticulous studies of human nutrient requirements in Berkeley focusing chiefly on human protein and energy requirements. Clement Finch from the University of Washington and Victor Herbert from Mount Sinai School of Medicine in New York served on WHO/FAO expert committee on nutritional anemias with Miguel Layrisse from Venezuela.
The expert committees at WHO were reinforced by many consultants from the UK and other European countries. Foremost was Benjamin S. Platt , Director of the Human Nutrition Research Unit, National Hospital, London. He had an extensive experience of nutritional investigation in the field. From 1932-38 he worked with the Institute of Medical Research at Shanghai, and carried out original investigations on vitamin deficiencies. In 1938 he was appointed member of the Central Organization for Coordination of Nutritional Investigations in Colonial Territories. From 1938-40 he was director of a survey in Nyasaland, in the course of which he visited most of the African countries in the Commonwealth. In 1940 he became Joint Secretary of the Scientific Committee on Food Policy, which advises the British Government. Platt's interest in protein metabolism led to the conclusion that early malnutrition influenced later intelligence. John C. Waterlow (b 1916) from the University of London was a notorious participant with his contributions to the understanding of protein metabolism, of the clinical features of protein energy malnutrition, and to the clinical treatment of kwashiorkor and marasmus as can be found in his excellent book Protein Energy Malnutrition. With Ann Ashworth he had previously written on Nutrition in Jamaica and more recently reviewed childhood malnutrition in developing nations. Finally, Waterlow has dared face the problem of how to feed over eight billion people in the world. Among many other nutritionists from the UK the Scot R.G. Passmore must be cited. In 1937 he had the opportunity to work in India under W. R. Aykroyd. This work gave him an interest in food and in the nutrition of populations, and an enduring love of India. In 1947 he returned to a research post in applied physiology at the University of Edinburgh, where he stayed for the remainder of his working life, measuring energy expenditure during activities in classical studies of miners and clerks at the coal mine and of officer cadets. He was a very prolific writer and Davidson and Passmore became the standard textbook for a whole generation of nutrition and dietetic students. David Morley brought to general attention the weighing and charting of a weight-for-age graph starting in West Africa in the late 1950's in Growth monitoring a forgotten subject. Eric John Underwood Terroine (1882-1984) from Strasbourg, who, in addition to contributing to basic research on lipids, founding "Centre national de coordination des études et recherches sur la nutrition et l'alimentation" (CNRS Paris), and serving on FAO Standing Advisory Committees, had a crucial role in the postwar restitution of property rights. Jean Trémolières from Hôpital Bichat, whose contribution to nutrition science has been widely recognized, must be mentioned for his studies of alimentary behavior stating that man is as much a consumer of symbols as of nutrients, a concept he shared in Partager le Pain. At the Public Health School in Rennes, Henri Dupin who had worked in Africa before became a nutrition leader in France. In the field of xerophtalmia H.A.P.C. Oomen (b 1902) worked in Ethiopia searching for solutions to fill the protein gap developing Faffa based on wheat flour, soy and split beans with high protein content. Two African experts provided contributions, namely F.T. Sai, Professor of Preventive and Social Medicine in the University of Ghana Medical School who reported on special nutritional issues in the urban setting, and A. Omolulu from the University of Ibadan, Nigeria.
The World Health Organization Nutrition Unit I was appointed head of the Nutrition Unit at WHO and held the position from 1964 to 1974. A particularly fruitful collaboration was established over the years with Nevin S. Scrimshaw, V. Ramalingaswami and George H. Beaton, Professor and Chairman, Department of Nutrition and Food Science, University of Toronto, which paved the way to our publication in 1976 of the textbook Nutrition in Preventive Medicine: the major deficiency syndromes, epidemiology, and approaches to control. This textbook provided a practical overview of hunger and malnutrition. Beaton established a sound theoretical basis for estimating and applying human nutrition requirements forming the basis for nutritional guidelines. He collaborated extensively with WHO, directing and editing several expert meetings held by subcommittees on nutrition in areas such as iron deficiency anemias and vitamin A supplementation. The Nutrition Unit at WHO counted four professionals, six regional advisors and about 20 consultants in different countries. Records of activity can be found in several joint FAO/WHO reports. Edouard De Maeyer from Belgium, prior to joining WHO in 1963, had already made a valuable contribution as Director of the Institute for Scientific Research in Central Africa (Kinshasa). He researched on specific nutritional deficiencies and requirements, particularly on iodine-deficiency disorders, vitamin A deficiency, and nutritional anemias. His contribution lies in his last publication, Preventing and Controlling Iron Deficiency Anaemia through Primary Health Care. Frank W. Lowenstein Nutrition in public health is an unfinished story. It is essential to look at international activity in nutrition and find out how much influence it has had in the developing countries. The first projects of WHO with skimmed milk distribution, applied nutrition programs, food enrichment such as iodized salt, local and national nutritional planification, nutritional education and dietary guidelines have had uneven results. Efforts must be made to assess the outcome of the global nutrition programs, as some have been successful and others ineffective so as to provide some pointers on promoting proper utilization of resources for the improvement of the nutritional status in the world. Having followed the hunger trail for 70 years of professional life through wars, natural disasters, and famines once more I will raise the question why Hunger when there is bread for all.
